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ABSTRACT
Background: The physical examination (PE) skills of residents are often not improved since medical school. Unfortunately, how residents
learn PE is not well understood. There is a paucity of research on the factors involved and the differences between resident and faculty perspectives. The authors sought to determine resident and faculty perceptions about the value of PE, the major barriers to learning PE, and
the most effective teaching methods.
Methods: Based on a rigorous process of literature review and semi-structured interviews, the authors developed an online survey which
was sent to 406 internal medicine residents and 93 faculty at 3 institutions. Residents and faculty answered questions about both their own
opinions and about their perception of the other group’s opinions.
Results: About 283 residents (70%) and 61 faculty (66%) completed the survey. Both residents and faculty rated the importance of PE
similarly. Residents rated being too busy, followed by a lack of feedback, as the most significant barriers to learning PE. Faculty rated a lack
of feedback, followed by a lack of resident accountability, as the most significant barriers. Both groups rated the availability of abnormal findings as the least significant barrier. Both groups agreed that faculty demonstration at the bedside was the most effective teaching method.
Conclusion: This survey can serve as a needs assessment for educational interventions to improve the PE skills of residents by focusing
on areas of agreement between residents and faculty, specifically faculty demonstration at the bedside combined with feedback about residents’ skills.
Keywords: Physical examination, clinical skills, curriculum development, graduate medical education, residency
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Introduction

In order to improve the PE skills of residents and future
practitioners, we need to better understand the barriers that
hinder skill development and the teaching methods that promote it. By understanding these issues from the perspectives of
both the learner (resident) and the teacher (faculty), we can
design curriculum interventions which better address the concerns of both groups and promote wider support. We conducted a multi-institutional, cross-sectional survey of residents
and faculty to determine (1) how much each group values PE
and how each perceives the other, (2) what each group perceives as the major barriers to learning PE skills, and (3) what
teaching methods each group believes are most effective.

Physical examination (PE) skills are first learned in medical
school with dedicated courses or course elements.1 Assessment is
used to ensure skill acquisition.2 It is expected that learners will
continue to improve their skills during residency training, yet,
formal programs to teach PE are uncommon in residency training programs,3-6 as is bedside teaching of PE.7-10 The prevailing
belief that PE skills will continue to develop in the course of
routine clinical work, is not substantiated. When formally
assessed, residents’ skills are typically below expected competency levels.5,11-32 In fact, residents often perform no better than
medical students.33-38 Even when observed in routine patient
care, residents make multiple errors involving PE.39-42
There is a paucity of research examining how PE is learned
during residency. Various factors have been hypothesized to
explain the lack of skill development, including residents being
uninterested or too busy,7,43-45 faculty lacking skills or confidence in their skills,8,28,46-53 faculty not observing residents,41,44,54,55 lack of patients with advanced findings,37,56 and
overreliance on technology.7,33,37,43,44,47,56,57 In many cases,
these are cited without supporting data, and the relative importance of each is not well understood.

Methods
Study design
We surveyed internal medicine residents and faculty at 3 institutions (Brown University, University of Kentucky, and
University of Pittsburgh) between December 2011 and May
2012 (2 faculty surveys were completed in June and August
2012). Residents were defined as categorical internal medicine
or internal medicine-pediatrics residents. Faculty were defined

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without
further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).
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as general internal medicine faculty with clinical and teaching
responsibilities on an inpatient medicine service. Institutional
review board approval was obtained at all institutions.
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Table 1. Demographic characteristics of survey participants.

Survey instrument development
We began by conducting a literature review of physical exam
teaching in residency, including research studies of specific interventions to teach PE components, surveys of perceptions about
the utility of the PE, and editorials and letters about how it should
be taught. This literature review was used to develop a semi-structured interview guide to further explore the identified themes.
One author ( JR) conducted the semi-structured interviews using
a convenience sample of 3 residents and 3 faculty, which were
audio recorded and transcribed. We then developed a survey
instrument based on the data from the literature review and semistructured interviews. We pilot-tested this instrument on faculty
and recently-graduated residents, prompting further revisions.

282

58

Femalea

149 (54%)

27 (49%)

Brown University

86 (30%)

17 (29%)

University of Kentucky

56 (20%)

16 (28%)

University of Pittsburgh

140 (50%)

25 (43%)

PGY-1

102 (37%)

—

PGY-2

79 (29%)

PGY-3

83 (30%)

PGY-4

10 (4%)

Years in practicec
0-5 years

—

14 (25%)

6-10 years

16 (29%)

11-15 years

10 (18%)

16-20 years

6 (11%)

21+ years

10 (18%)

Weeks per year on an inpatient teaching servicec
1-8 weeks

—

9-16 weeks

Medical school

28 (50%)
23 (41%)

17-24 weeks

Data collection

We used descriptive statistics to characterize demographic
information. For items asking about agreement, we compared
the proportion of strongly agree/agree to the proportion of
neutral/disagree/strongly disagree using a chi-squared test. For
qualitative frequency items, we compared the proportion of
always/often to the proportion of sometimes/rarely/never
using a chi-squared test. For all other items, we compared the
mean response of residents to faculty using a t-test. For items
in which the respondent rated both their own opinion and
their perception of the other group’s opinion, we compared

Total (n)

Post-graduate yearb

The final survey included 61 questions in 3 domains: (1) perceived value of PE skills, (2) barriers to learning PE skills, and
(3) effective teaching methods of PE skills (see Supplemental
Appendix). We asked participants about their own opinions
and their perception of the other group’s opinions (ie, residents
were asked about faculty opinions and faculty were asked about
resident opinions). For this reason, we created 2 versions of the
survey with parallel questions (eg, “resident” in the faculty version was changed to “you” in the resident version). We instructed
participants to focus on experiences on the inpatient general
medicine service. Demographic questions were also included.

Analysis

Faculty n
(%)

Institution

Survey instrument

We distributed the survey to a total of 406 residents and 93
faculty at 3 institutions via an online survey tool (SurveyMonkey,
San Mateo, CA). Participation was voluntary and anonymous.
We sent 2 reminder emails and encouraged participation
through an optional gift card drawing conducted by the survey
company. Contact information for the drawing was not paired
with survey responses.

Residents
n (%)

5 (9%)
locationd

United States

240 (88%)

53 (95%)

33 (12%)

3 (5%)

Other
a7

residents and 3 faculty did not answer.
residents did not answer.
faculty did not answer.
d9 residents and 2 faculty did not answer.
b8
c2

means using a paired t-test. For all tests, significance was set at
P < .05. Data were analyzed using SAS 9.4 (Cary, NC).

Results
Participants
About 283 residents and 61 faculty completed the survey, for
response rates of 70% and 66%, respectively. Upon review of
the data, 1 resident was excluded because they self-identified as
a faculty physician in the comments. Three faculty were
excluded because they reported no time spent on an inpatient
teaching service and were ineligible. This left 282 residents and
58 faculty (Table 1).
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Extremely important 7

*

*

*

*

6

"Self"
"Other"

*

*

5

4

3

2

Not Important 1

History

Labs

Exam

Ratings by residents

History

Labs

Exam

Ratings by faculty

Figure 1. Ratings on a multi-institutional survey of residents and faculty of the importance of different factors in making patient care decisions. Residents
were asked to rate the importance in their own decisions (“self”) and how they perceived the importance in faculty decisions (“other”). Faculty were asked
to rate the importance in their own decisions (“self”) and how they perceived the importance in resident decisions (“other”).
*P < .05.

Perceived value of PE skills
A majority of both residents (R) and faculty (F) agreed that
physicians should be skilled at PE (R: 96.5%, F: 94.8%, P = .56).
A majority of both groups reported that the PE often/always
influences the tests they order (R: 50.7%, F: 64.9%, P = .0502)
and often/always contributes to their differential diagnoses (R:
72.5%, F: 77.2%, P = .47). A majority of residents (55.7%) but a
minority of faculty (38.6%, P = .02) perceived that faculty are
often/always interested in a patient’s PE findings. A minority
of both groups perceived that the other group often/always
used PE findings to explain their clinical reasoning (R: 44.3%,
F: 31.6%, P = .08). Residents approximated the percentage of
other residents and the percentage of faculty who value PE.
Both ratings were between “41%-60%” and “61%-80%,” though
faculty were rated slightly higher (P < .001). Faculty approximated other faculty and residents within the same range, with
faculty slightly higher (P < .001).
When asked to rate the importance of different elements in
making patient care decisions, both groups rated history highest,
followed by laboratory tests (displayed as “self ” ratings in Figure 1).
The PE was rated similarly by both groups (P = .55). When asked
to rate the “other” group, residents rated faculty slightly lower than
themselves for history, slightly higher for laboratory tests, and
slightly lower for PE (P = .03). In contrast, faculty rated residents
much lower than themselves for history, much higher for laboratory tests, and much lower for PE (P < .001).

Barriers to learning PE Skills
Residents rated being too busy as the most significant barrier,
followed by lack of feedback (Figure 2). Faculty rated lack of

feedback highest, followed by residents not being held accountable for their findings. Both groups rated availability of abnormal findings as the least significant barrier. In the 3 barriers
with a significant difference in ratings, faculty ratings were
higher for all 3.
Individual barriers were further explored with targeted
questions. Regarding being busy, both groups agreed that residents perform less detailed exams when their clinical workload
is high (R: 83.6%, F: 91.2%, P = .14). Regarding feedback, only
about half of each group agreed that residents’ skills have
improved from feedback (R: 42.1%, F: 50.9%, P = .23). When
asked to approximate the percentage of new admissions for
which residents receive PE feedback, resident and faculty ratings both approximated “21%-40%” (P = .06). Residents and
faculty both approximated the percentage of faculty competent
in PE as between “41%-60%” and “61%-80%” (P = .60). Despite
this, residents and faculty approximated the percentage of faculty who teach PE as between “21%-40%” and “41%-60%”
(P = .64). Regarding equipment, both groups reported that residents often forgo some exams when equipment is not readily
available: fundoscopic (R: 68.2%, F: 76.8%, P = .20), otoscopic
(R: 62.4%, F: 77.2%, P = .03), pelvic (R: 40.4%, F: 61.4%,
P = .004). Regarding residents being held accountable, both
groups agreed that PE findings presented on rounds influence
clinical decisions (R: 80.5%, F: 93.1%, P = .02). However, both
groups reported that faculty do not often comment on residents’ PE findings (R: 21.4%, F: 36.8%, P = .01). Residents and
faculty reported similar rates of direct observation by faculty,
with residents approximating “<1 time/week,” and faculty
approximating “1-3 times/week” (P = .63). Direct observation
by other residents approximated “1-3 times/week” for both
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4
Significantly (4)

Residents

*
Moderately (3)

*

*

Faculty

Slightly (2)

Not at all (1)

Figure 2. Ratings on a multi-institutional survey of residents and faculty of the degree to which different barriers hinder the development of physical
examination skills in residency.
*P < .05.

Extremely helpful (5)
Residents
Faculty
Very helpful (4)

*
*

*

Helpful (3)

Slightly helpful (2)

Not helpful (1)

Figure 3. Ratings on a multi-institutional survey of residents and faculty of how helpful different methods are for learning physical examination skills in residency.
*P < .01.

(P = .39). Regarding technology, faculty had higher agreement
that residents perform a more thorough PE without imaging
immediately available (R: 57.7%, F: 72.4%, P = .04).

Effective teaching methods of PE skills
Both residents and faculty rated faculty demonstration of specific
PE maneuvers as the most effective teaching method (Figure 3).
Residents rated 2 methods slightly higher than faculty: observing

a faculty doing his/her own PE and observing another resident
performing his/her own PE. Faculty rated one method higher:
faculty observing a resident performing a PE.

Discussion

Regarding our first question of how much each group values
PE, both residents and faculty appear to highly value PE.
Regarding how each perceives the other, both groups perceive
that the other group values it less than they themselves do,

Ragsdale et al
though this discrepancy was more pronounced in the faculty
responses. This perception may negatively impact the teaching
process if faculty are reluctant to teach something they think
residents do not want to learn. However, our data should reassure faculty that residents do, in fact, value the PE and is corroborated by other studies showing residents value these skills
and want to learn them.7,49
Regarding our second question of what each group perceives as the major barriers to learning PE skills, both groups
rated a lack of feedback as 1 of the top 2 barriers. Both groups
similarly rated the impact of being too busy and agreed that
resident workload impacts practicing PE, which is not surprising but has not been previously supported by data. We must
find ways to prioritize learning PE despite the many competing demands of residency. Lack of teaching was an important
barrier for both, and both groups perceived a greater percentage
of faculty were competent in PE than teach it. This indicates
that other factors, such as a lack of confidence, may be affecting
whether a faculty member teaches PE, as other studies have
reported.8,46,49 Neither group perceives that a lack of abnormal
findings is limiting PE learning, which counters the argument
that PE is harder to learn in the modern era with earlier, more
effective treatments.37,56 The largest discrepancy in barriers was
in residents viewing accountability as less important compared
to faculty. One explanation may be that faculty perceive more
of a link between accountability and skill development than
residents do. Overall, faculty and residents tended to agree
about systems barriers (workload, equipment, availability of
findings), but faculty rated educational barriers higher (feedback, teaching, accountability).
Regarding our third question of what teaching methods each
group believes are most effective, both groups rated demonstration of specific PE maneuvers as the most effective teaching
method. Faculty rated learning through being observed higher
than residents. Possible explanations for this include residents
not realizing when they have been observed or not appreciating
the link between observation and feedback. Simulation and
standardized patients were the 2 lowest-rated methods for residents and in the bottom half for faculty. Therefore, these do not
appear to be viewed by either group as highly effective methods,
which is supported by a systematic review of interventions.58
Both groups agreed that lectures and books/videos were less
effective, which is not surprising given that these primarily
address knowledge rather than skill objectives.
One strength of this study is incorporating both resident
and faculty perspectives. This helps ensure that any curriculum
intervention is grounded in the both teacher and learner perspectives. Despite the length, the survey had a high response
rate which suggests these data are representative of residents
and faculty at those institutions. By involving multiple institutions in different geographic areas, the results are less likely
affected by local teaching practices and health system factors
and are more generalizable to other academic medical centers.

5

One limitation of this study is that we only surveyed internal medicine residents and faculty so the results may not be
generalizable to other specialties. Our study focused on learning PE in the inpatient setting, so results might be different in
an ambulatory setting. Our survey was conducted at academic
residency programs, and the results may be different in community programs. Finally, this survey was completed approximately 8 years ago. While the results may have changed during
this time, the literature about PE performance by residents and
the perceived factors has remained stable for decades. Further
verification of our results in more recent samples could be useful in further supporting curriculum development initiatives.

Conclusion

This is the first study we are aware of to evaluate opinions about
learning PE from both resident and faculty perspectives at multiple institutions. By focusing on areas of agreement and exploring areas of disagreement, we believe that any resulting
intervention will be stronger. We hope our findings will reassure
faculty that residents value learning PE and also provide an evidence basis for educational interventions that focus on highpriority barriers and teaching methods. Based on these data, we
believe that the most important intervention is faculty development to promote demonstrating PE skills at the bedside and
providing feedback to residents about their skills. Future studies
should explore how this can be most effectively accomplished
and the effects of these interventions on skill development.
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